A comparative study of the effects of anthracycline derivatives on a human adenocarcinoma cell line (LoVo) grown as a monolayer and as spheroids.
The cytotoxicity of doxorubicin (DX), 4'-O-methyl-DX (MET-DX), 4'-deoxy DX (DEO-DX), 4'-deoxy-4'-iodo-DX (IODO-DX), daunorubicin (DNR)and 4-demethoxy-DNR (DM-DNR) on LoVo cells cultured as a monolayer (in exponential and stationary phases of growth) and as spheroids, are evaluated following 1-h exposure to the drugs. All compounds were more cytotoxic than DX in both systems. A comparison of the ID50 values for cell survival of monolayer cells and of the inhibition of relative growth of individual spheroids indicated that MET-DX and DNR, like DX, were less cytotoxic on spheroids than on monolayer cells in both growth conditions; DEO-DX, IODO-DX and DM-DNR showed an activity on spheroids that was intermediate between that observed on monolayer cells in exponential and stationary phases of growth. This observation indicated that the different pattern of activity of these anthracyclines on a spheroids system is not only related to the presence of cells at different cell cycle phases, but presumably also depends on factors related to the 3-dimensional structure of spheroid cells. Indeed DEO-DX, IODO-DX and DM-DNR, more lipophilic than the other compounds, might penetrate more deeply into spheroids, thus improving the cytotoxic response in this experimental system.